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INTRODUCTION 


This study was initiated in order to compile all the available 
data concerning the surface and subsurface soils of the Fort Vermilion- 
LaCrete region. This information had been used in the past to make 
tentative predictions regarding the feasibility of dugout and shallow 
well construction in the region. 

Furthermore, it was hoped to prove or disprove the hypothesis, 
that in a repetitious manner, fine textured soils occurred on the up- 
slope region and coarse textured soils on the downslope region of 
knolls. If this would be the case, spring runoff water, temporarily 
collected in the swales could be stored permanently in the dugouts 


constructed in the fine textured material upslope. 


AREA, SOILS AND GEOLOGY 


The na pertains to the area near the towns of LaCrete and Fort 
Vermilion; a total of approximately 300,000 acres. The majority of 
the population is centered along the main access roads leading to the 
two towns. The topography of the area varies from level to slightly 
undulating in the south eastern sections, to fairly hilly in the areas 
closer to the Peace River. 

Soils adjacent to the Peace River are classified according to the 
National Soil Survey Committee of Canada as undifferentiated. In the 
area between one and fifteen miles south-east of the Peace River, Dark 
Grey Wooded and Grey Wooded soils, in association with Eluviated Gleysols 
and Organic soils prevail. Beyond a distance of 15 miles south-east of 


the Peace River, Organic soils along with Gleysols predominate. 
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Tne Fort Vermilion-LaCrete Region is mainly overlain by alluvial 
sandy material along the river, lacustrine silty depcsits in the central 
region and peaty material in the southeastern portion of the map area. 
The band of alluvial material is approximately 4 miles wide, except 
near the towns of Fort Vermilion and LaCrete where it extends from ye 
river for 7 miles in a southern and eastern direction, respectively. 

The alluvial material west of LaCrete has been reworked through wind 
action. Areas of till are present in a scattered fashion around Buffalo 
Head, extending especially in a southern direction. 

The overlying surficial deposits vary from 40 feet thick in the 
southern part to 130 feet thick in the northern part of the study area. 
Near the river a clayey coarse gravel underlies the alluvial deposits. 
Underlying the entire region is the Lower Cretaceous Spirit River Form- 


ation, consisting of a marine shale. 
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RESULTS AND DISCUSSION 


The study region has been extensively drilled in our investigations 
of dugout and shallow groundwater sites. Seventy holes have been drill- 
ed from 1966 to date with inadequate results in most cases. Figure | 
shows the upper 20 feet of all the holes in the area. The study of 
material on the upslope versus downslope portions of knolls is given 
in Figure 2 with the results of the shallow groundwater drilling in 
Figure 3. 

Figure 1 indicates that fine textured soils, which are highly 
desirable for dugout construction, are absent in the region except 
for an extensive clay-loam till area around Buffalo Head and a smal] 
area of pink colored till 5 miles northeast of Fort Vermilion. A doubt- 
ful area with a silty clay-loam - silty ctay soil is present 10 miles 
northeast of LaCrete. However, because of its laminated nature, the 
soil is an unreliable dugout material. Moreover the prevalent high 
water tables in the Fort Vermilion-LaCrete region result in a back 
pressure which, in due time, will cause the banks of the dugouts to 
slump inwards. 

Figure 2 indicates that fine textured soils are generally absent 
in obth the upslope and downslope portions of the knolls studied. Sandy 
materials, 5 to 20 feet thick, overlie the silt deposits. Near the towns 
of Fort Vermilion and LaCrete, these sand deposits extend to a depth of 
approximately 5 feet, but increase to depths of over 20 feet in the 


region between these two towns. In general sandy deposits are more 





| 7 a, 
oats tition? suo nh. bel ee ylovi eee ned ane” i" 
mtn ged oved 25Totl ¢itevsed Re ee a juand 4 ; 
Pee 
i: 7») eatod ody (fe We Jaa? GS vaqay oh tworle 
G ern | oyoteeyady aneshd set dgo Nt ool yeeoer 
sty Va 2tuad ofd felwet Set T a 
a ovine 4 
isinwe, 2hiv vise? SOL) fede @otectoal [ sought 
sel (ised S16 noig eiaante ‘yeu Veet atdnviesh 
sree cave (TY naeleyela ovitestas Me 96F 
uel A . yi 3704 sacodtion aphie 2 317) tevelad 14 4 Bae 


vais via « maatewets vihie e dttw caw J 


imal i$Gat Syunwen epee 6 )4eeF WA 
i vor iciva? en jaonol aidetietay wa el f)ee 
SAL 19) wohkt debe S404 ay 4 golden Trees 
4y ‘to ednad) Sea > Vite (eld gate ca) oie wane eerg 
-ebjawal qeube 
Sriteihe yf i Xuhogvem ‘as bowerked off? pote ebteathet. © magn 
abhed  paliveie <f fant edt lo, eoehtage seg ene Sete agatean os dso: mi af 
: iw arty ae addiegob lhe ald enionare | able al os > eRe Ba! 
‘4 iy ie 





a ie 5k ny aie ee i a | be 
Aes, peor: “mor — err: pe | 


=a me Li) coy 


abundant on the upslope region than the downslope region of the knolls, 
because of the aeolian nature of these knolls. In conclusion it can 
be stated that the locations of the heavy textured soils are more re- 


lated to the geographic, than to the topographic position in the land- 


scape. 


Figure 3 indicates the profiles obtained from the various water- 
well site investigations. The best water, both in quantity and quality, 
generally is found in the thick alluvial deposits and their underlying 
clayey coarse gravels, near ys Peace River. Possibly, small supplies 
could be obtained in the area southeast of LaCrete, through culvert 
collecting from seepage water. In the remainder of the Fort Vermi lion- 
LaCrete Region, the possibility for an adequate supply of well water is 
remote. Chemical analysis of water from shallow wells, indicate a strong 


selinization of the water, especially by Na SO), ana Gal0. salts. 


2 3 
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CONCLUSIONS AND RECOMMENDATIONS 


The general lack of well water in the Fort Vermilion-LaCrete 
region necessitates dugout construction, regardless of the fact that 
the soil material is unfit. To improve the water holding ability of 
the dugouts, lining with plastics or clays, or treatment with chemicals 
are possible solutions. However, the costs of the lining methods are 
beyond the means of the average farmer. 

A few separate studies concerning bentonite lining, were set up 
under the auspices and with the financial help of the government. The 
tests were initiated only recently and therefore, positive conclusions 
cannot be drawn as yet. The soils in this region, with a low percent 
clay (20%) and a low exchange capacity (30 me/100g) are generally 
considered to be unsuitable for treatment with Sodium Carbonate. How- 
ever, the above data, constitute a border case, and as such more de- 
tailed analysis, especially clay mineralogy analysis would be advis- 
able. Furthermore, laboratory tests of the effects of the various 
chemicals available to reduce water movement through soils, are re- 


commended on this particular soil. 
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BEDROCK EXPLORATION RESULTS 


Six holes, into bedrock, were drilled in order to determine the 
possibility of obtaining water from the bedrock. No aquifers were 
found with the bedrock being predominately shale and siltstone over 
limestone at a depth of over 300 feet. The limestone (elevation 
approximately 600 feet above sea level) which is known to contain 
natural gas, was the base of our operations. We had considerable 
trouble and expense in containing the gas encountered at hole 113E. 
Great care should be exercised if drilling is planned into the lime- 
stone. 

In general, groundwater will not be encountered in the bedrock 
but may be found in surficial deposits of sand and gravel. This 
coarse material-often occurs on the bedrock surface especially 


around the Peace River. 
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LFS brown 
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pink silty clay 

silty clay, 5Y4/1 

SY 4/1 siltstone with hard shale at 1624-1633, 165-166. 1694-170 
5Y 4/1 hard siltstone with hard shale at 181-1812, 198 -1983 
hard shale 

SY 4/1 medium siltstone 

hard shale 

hard sandy shale, dark greenish grey 

SY 4/1 soft siltstone 

hard shale, dark greenish grey 

medium siltstone dark greenish grey 

SY 4/1 hard sandstone 

SY 4/1 soft siltstone 

hard shale 

med. siltstone with hard sandy shale at 307 - 308 
med. sandy shale 

hard siltstone 

T.D. hard limestone 
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BLECO COG HOUT 
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BY-4/i1 siltstone with soft siltstone at 111-119 

med. siltstone at 1193 - 129 

hard shale at 107-108, 1130-111, 129-1294, 1535-154, 1692-170 
very hard shale at 119-1193, 147-148, 1614-162 

hard sandy shale at 132-133 

and “at l622'to l66%is hard shale with soft layers, 5Y 4/1 to 
brown 

SY 5/l siltstone with hard shale at 175-1754, 188-1893, 197-1972 
PID TI IO et 7 18 9 BS 939-939). 243-243) 280-281, 
and hard sandy shale at 291-292. 

BYG4/ ist ltstone with hard siltstone at 325-320 

5Y 4/1 to greenish hard siltstone at 329-334 

med. sandstone at 302 - 304 

siltstone with s.s. lenses at 315-320 

soft sandstone at 328-329 

hard shate at 307 — 307435 324-325 

very hard shale at 334-335 
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FIELD LOG HOLE 113E Estimated Elevation 975' 


0 - 10 
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5Y 5/1 silty clay loam 

pink clay loam with pebbles to 1/16" diam. 

gravel 

5Y-S5/| siltstone with: Hard shale at 73-/4, jizso, 60-065 
91-923, 1043-1053, 120-121, 159-1593, 1664-167, 1673-168, 
Ue ee eos OTe 10 

very hard shale at 152-153 

hard sandy shale at 149-150 

hard sandstone at 151-152 

very hard shale with brown staining at 1414-1423 

5Y 4/1 siltstone with: hard sandstone at 333-335 

hard sandy shale vat 312-3123, 319-3193 

hard shale at 214-215, 2374-238, 244-245, 2483-249 

Zou 2oo ee ofa ooo. fess 200. 2) i -2/ en oom 204, 309-3093 
5Y 4/1 soft siltstone with some very fine sand 

sandstone 5Y 4/1 (greenish) very fine grained 

Hard limestone 


Natural gas was encountered in the limestone 
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boulders and gravel 

fine gravel 
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383-399, 400-420 
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hard sandstone at 3774-378, 382-3883 

hard sandstone or shale at 399-400, 421-422 
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5Y 5/3 loam 

silty clay loam 

silty clay loam with O.M. 

Fine gravel and sand (takes water) 
fine gravel 

Sut 

fine gravel and sand 

gravel 

SYeovl clay (eul) 

gravel with clay 

graveland grey clay mixed 
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gravel 

5Y5/1 sandy clay (till) 

boulder 

gravel 

5Y 4/1 siltstone with hard shale (7?) at 207-2073 
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A core of the Mount Head and livingstone Formation Highwood 
River area, Alta. By: G.L. Nielsen (Sept., 1965) 
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Granum East Water Supply Study 
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by: L.C. Topp (May, 1969) 


Groundwater Inventory South Saskatchewan Drainage Basin 
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Field Testing of Dugouts Treated With Sodium Carbonate and 
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